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(54) RAKE RECEPTION CIRCUIT 

(57)Abstract: | 
PROBLEM TO BE SOLVED: To prevent deterioration in ^ * || | [ I 

communication quality of a RAKE reception circuit 
provided to a reception station of a mobile 
communication system based on the spread spectrum 
system. 

SOLUTION: A synchronization acquisition circuit 120 
acquires three synchronization positions of a reception 
signal in and provides the output of phase information 
sets SI 20a, SI 20b, SI 20c corresponding to each 
synchronization position to synchronization tracing 
circuits 1 30, 1 60, 1 80. The synchronization tracing 
circuits 130, 160, 180 use the phase information sets 
S120a, SI 20b. SI 20c as initial phases to trace the 
synchronization of the reception signal in and to 
generate demodulation use pseudo random signals 
SI 30m, SI 60m, SI 80m. Symbol demodulation circuits 
140, 170, 190 demodulate a symbol of the reception 
signal based on the demodulation use pseudo random 
signals SI 30m, SI 60m, SI 80m. The power of the 
demodulated symbol is compared with a threshold level at comparison discrimination circuits 
144, 174, 194 and when the power is lower than the threshold level, the concerned comparison 
discrimination circuit sends a command to generate a demodulation pseudo random signal in a 
timing referenced to the synchronization trace circuit. 
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mi^^0^^a5^-r6«*m(7)ffi^fiS 1 3 4 b^fh^L 
i-§^Hg^WLrv^6o ^>fl-MlHlSg 1 3 4 a cOffi;^ji^^ 

^ 1 3 4 b comtim'F^m'T^m^ 1 3 5 co+tiJA::^^^^- 

[0014] 1 3 5 (i. te^ft S 1 3 4 a ffi 

nms 13 4b i:<o^5>fis 1 3 s^^isb^mm^^L 
Tv^5o ^^^-luss 1 3 5 (Drntimi^i-i. mm\B}m 1 3 e 30 
(OAti^^^ct^m^tix\^^^o mmm^ i 3 eii^ij^f^ 

i-5:ii>'=i^^^-eit^tSc^;h.. ^i^fits 13 5 t^i^^ 
-^^tltim 1 C^i^fim^t5^|g 1 (Omi&mX D t/h^l/^ 
^2cor^filn ^^it^L. iSII5>{iiS 1 3 5;J5r^fi:mJ: 
*9 i,±^\^^m^\cmi(OitWt^^MS 13 6a ^ttl;^L. 
i^H^^-iilS 1 3 5:dmmmtmmn t<DWc:h^m^X 

^« s 1 4 4 ^mm^^7jki.tim^^^m 2 (^^itgE^m s 
1 3 6 b^mtii.. mm^ms 1 3 stmrnn^^o t>/h 40 
^\^m^\cm3<D\tm^ms 1 3 e c ^m;^-r5^tM^ 

^UTV^6o r^fSESSl 3 6(7)ffi;^i^^Ji. PN^f-^^^ 
^1 3 7comi(OA;b*^^tcSJg^^tvTV^5o 
[0015] ?m-^^±^ 1 3 7 fi, Itlfe^^S 136 
a. SI 36 b, S 1 3 6 c K-r5x=2"-^, 

3 et^hmtd.m2co^m^^S 13 6 b;i5ai;'j^tL7tm 
?<:hmiF-B:^^hAti^thtzi±m§ns i 2 0 a 

S 1 3 7 e. mllEW-f hPN^-^S 13 7 1 S:t5^I^^PN so 
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X. rcDPN^^-^^^fii 3 7(i. mm^^i 3 6f)^^m 
t^mi(Ditm^3ks 1 3 6 at^mti^titcm'^. wimm 

2<Oitm^^S 1 3 6 hr^l^tt^i^.fzm^^^ ^gv^^ 
^ V^T'T—y PN^^^S 1 3 7 U-fhPN^^-^Sl 
3 7 IRmm-^S i '3 0m^^^-r^lHlSS-C^5o M 

tc. z<D?m^^^^i 3 7fi. i^filHlsSi 3 e,^-hm 

mm 3 (D^mf^W: s 1 3 6 c t^m:^^h^tzm^. mmm 

2<D^mi^^S 1 3 6 hjb^^mtl^tltcm'^X 

^ >^r*r-ypN^^-^s 1 3 7 e. u-r hPN^-i-s i 

3 7 1 ^OTN^f-^S 1 3 Om^^^-T^m^^^l.X\^^ 

r— ypN^f-i-s 1 3 7 e^u^u-r hPNlf-^S l 3 7 

1 \tmW^ 13 1a, i 3 1 b (D^m 2 (DAtlt^lr\C^ 

^^*tiA:^^ti^Xoi^^^j:<yX\^^^o X. r-ypN^?-^ 

S 1 3 7 e ^CML.X 1 y 2^^y':ftc:i1-itLmmtlti?m 

-^s 1 3 omfi. mtif^^c^^x'y^ynji-mmmmi 

4 oicm^^^tb^ ct ^tcTt^oTv^^o f^. \^mmmmm 

160, 190t>. ^1 (DXtli^^ 1 6 0 i , 19 0 
i . ^SlHlSg 161a, 161b, 191a, 191 
b , M^^^ 162a, 162b, 192a, 192 
b , ^ 1 Rrjm 2 (DW-i^itmm 163a, 163b, 1 
9 3a, 193b, ^MM^^ 164a, 164b, 1 
9 4a, 194b, m^mm 1 6 5, 1 9 5, RfjglUSS 
1 6 6, 1 9 6 RXlVm^m^^ 1 6 7, 1 9 7 ^^th 

^'timx.. mm^m^mi 3 0 t\^m\^mm^tix\^^ 

[0016] Xtli^'T' 110 f)-h^mm^ i n (-1S^ 

-cy'^>^i:f^mmicX'^x^mm(oM\^^m^ i^^nmm 
mxi't3^.) ^mmiimti.x^mi.. itLmmms i 2 

Oa, si 20 b, S 1 2 0 c ^f^Slii®lF[HlS§ 1 3 0, 

16 0. 18 otc-^ti^*tLA;^i-5o mmi^mmmi 3 

0, 16 0, 1 8 OtCjoV^r. ^Stffl 3 1 a, 131 
b. 161a, 161b, 181a. 1 8 1 b (i, ffite 
mm 120a, 120b, I20c ^^tl^e^^Mi^L^ 

9o — v^^/7j</wmi^[Hl^ 1 4 0. 1 7 0, 1 9 0(C 
^b^V^T, mWm^ 141, 171, 191 

(m-^. 120a, 120b, 120c) tm 

C&fficT^PN^^-^S 1 3 Om, S160m, SlSOmt 

Sjtm^i n t<Dmi^^tti^*ti.noo mmmmi 3 1 

a, 131b, 161a. 161b, 181a, 181 
b (D^mtlit'^rn^ MW^^ 132a, 132b. 16 
2a, 162b, 182a, 1 8 2 b {Z^ti^tlA:^ ^ 

/um^^^l4 0, 1 7 0, 1 9 0^^:}Q^/^T, :^JDg[HlS& 
1 4 2, 1 7 2, 1 9 2(^, ^SlElS§ 1 4 1 , 17 1, 
19 1 <Dmt}iB-^S 141, S171, S191C01'> 

i^n^/i-m.m<DmMf^w^n\^\ ^mMs 1421, s 1 
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(7) 



0-6 5 5 7 3 
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42Q, S172I, S172Q, S192I. S19 

[0017] JJfelC. J!jPgC[ElS§ 132a, 132b, 16 
2a, 162b, 182a, I 8 2 b ^^hlHti ^tltz^ 
taPfflS13 2aI, S132aQ, Sl32bl, S 
132bQ, Sl62al, S 1 6 2 a Q, Sl62b 
I, S162bQ, Sl82al, S 1 8 2 a Q, SI 
82bl, S182b Q(i. W-i^it^Bl^ 13 3a, 13 
3b, 163a, 163b, 183a, 18 3b(Ciol/^ 
r-^rttm^v'^'^^/u^^^l&^tt. W-i^ms 13 3a io 
I, S133aQ, Sl33bl, S 1 3 3 b Q, SI 
63al, Sl63aQ, S163bl, S163b 
Q, S183al, S183aQ, S183bl, SI 
8 3 bQ^i^^$;a5o ^l^-fblElSSl 3 3 a, 133 
b, 163a, 163b, 183a, 18 3b(Dttit)iM 

^Rxj^i)mm^ 142, 172, 192 (Dmtiin-^^-tm 

m^ti:<DX\ i^Mi^^^ 134a, 134b, 164 
a, 164b. 184a, 1 8 4 b ^O^te^ftlHSg 1 4 

3, 1 7 3, 1 9 3t::^3v>r^te^m^5-^n-en^^^ 

tlho ^^MlHlSS 134a, 134b, 164a, 16 20 

4b, 184a, 184b (D^mtiin^-^^m^mm 1 3 

5, 16 5, 1 8 sitz^ti^'^Ati^ri. r—vm(Dn 
mmnrnt vm<j:>^mm^m.<om^m.^ 135, s 

1 6 5, 8 1 8 5 75^^tt^*tt^»^iX^o ^MfiSlHlS&l 
4 3, 1 7 3, 1 9 3;5>bm;^^ttfc^*fe^MS 1 4 

3, SI 73, S 1 9 311, it^^J^^ggl 4 4, 17 

4, 1 9 4(ci-^tu^*tbm:^$tu. ^i<!)^^^nfcr«iiitvt 

hd^ltSE^tlSo r(7)0#, ^^MS 14 3. S 1 7 3. 

s 1 9 3;osr^iii:vthdj: ^ t/h^t^^^ti, mm\^fz.'f— 
^(D{iLm^w.\^^^"t^^<v—t'^fh^<^ s/N vct^m^^^(n 30 

**J*lH]SS 1 4 4 . 1 7 4, 1 9 4ti. ^^^^mm^m 
5f:ii6(7){t-^S 1 4 4, SI 74, S194^^/±iL, 
te^MS14 3. SI 73, S 1 9 3;&5^{fiVthdJ; >9 t> 

s/N M:*l^i/^coT% M:eEfiJ^lHlS& i 4 4o 

4, 1 7 4, 1 9 4fl, ^^-r5I^SIii@}:iE]SS4'(7)BiM 
[hIS§(c^ L X?m^^±^aymm^hti^<D^MB^' S 
144. S174, S194 ^^m-t^o 
S135, S165. S185(i. r?9filHlS& 13 6, 1 
6 6. 1 8 6(C-^^x^*nA;^^iX-6o X. r^ffilHlSSl 3 

6. 1 6 6, 1 8 6tCfi, itSE4^JS[HlSSl 4 4, 17 
4. 1 9 40ttl;'7ft-^S 1 4 4, S174, 5194^3 
A;'3$tt5o ai;^)^t-^S 1 4 4, S174, Sl94;d^ 

MnY^m(Dm^. mmmni z i6 6. i8 6T' 

ti. ^i^^^^nfc^M [±Vths] ^^^MS 13 5, 50 



SI 65. S 1 8 5 ^;«)5^n-rnitgSj^tl5o -tLT, 
^5^MS13 5. SI 65, S 1 8 57iSegM [+Vths] 

hi<^\^^m^miLmimAjx\^^h<DX\ ^(omm. 
[+vths] ^m^x\^^^mmmmm^(n^(o?m^m± 
mz^vm^-^^^-rh^^ ^ i^^^ i '>v7K/w5>9/ 

8^v-f\^-t^ (fiP^\ iy8^^/7^^®<-r6) J:3 
(C|f^i-5o — H^MS 13 5, S 1 6 5. .S 1 8 
57)sr4fS [-Vths] J: D t^/^^^^:^^^ifi:ti;^)^iitLr^/^ 
6t^T\ ^O^ffi [-Vths] J: >9 'b/J-^< ^cCoTt^-SI^ 

^ ^:^^^\'y:yif^)\^^i /8^v-f\z.'^^ (IP^. i 
/8^y'f^^.<-i^^) <t9(cm^-r5o X. Il5^fits 

135. S165, Si85 t>mm. [-Vths] h 
[ + Vths] (Of^\Z.^^m^\t.. tetgc^-mfiff^ffiHf^ 
(Cfo5cor\ PN^^-^M^^l 3 7, 1 6 7, 1 8 7(lii 

[0 0 18] ii^, ^Mi^m^^xit. mmitLmnT- 
v?m^ti-'^h?m^t<Dm\^hhh(otLx. r— 

m(Dm^nn\^s t(Dmcm-^\^^x?m'^^^m^±f^ 
'r^?nn^(DiiL^^mt^'tx\^^^tK mmi^mm^iz 

r^xMm\cnmm(D^<u-:^mTi^. x. '^»mm(Dm 
muF^-Th-^mm^^^. z<D^bfj:mmizic^i^x:^m 

<Dmm^^ti^xm^i--<yi^(D\B\m^w-^:it\cx^. m 
mi^m\ffim<Dmmi'iF^mczt:^^x^^o x. mmm-^ 

[0 0 19] (a) 'mmwmx\-t. mmmm 3 e . 

1 6 6. 1 8 6 li, PN^^ -^^^^ 1 3 7, 1 6 7, 1 8 

8 ^ yZffz^TM fj-fr 6/0^Xflii^i^5 ct 0 LTV> 
^t^. m^\t. \/\ 6^'>:7^yc:(tSbii:5;0>Xllit^ 

(b) ^JSJf^^T'ti, ^{tm-^i n;i»5i:^^|^$tLr 

\^^^m'^^m\c]^xm.m\^tif)^. ^j;^f^FM^i^^T't. 
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to 0 2 0] 

m^Mi.x?m^m±m*^mmt^^^^^ ^ >^xt- 
^m±x^^o 

im2] vtm(Du^ ^^mm^(Dmf^mx^^. 
[1114] m 1 ^(Dmmi^m\B}^i s o<Dmf^mxh^o 
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